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STATE OF NEW MEXICO
BEFORE THE ENVIRONMENTAL IMPROVEMENT BOARD

IN THE MATTER OF PROPOSED REGULATION
20.2.350 NMAC - GREENHOUSE GAS CAP AND
TRADE PROVISIONS No. EIB 10-04 (R)

DIRECT TESTIMONY OF FRANZ LITZ

Thank you for this opportunity to speak on this matter of great importance. I am
Franz Litz, a Senior Fellow with the World Resources Institute. I am here to talk to you
about cap and trade as an instrument to achieve cost-effective emissions reductions from
sources of greenhouse gas emissions in the State of New Mexico.

I'begin with a quick introduction to the World Resources Institute and our work. I
then describe cap and trade and explain how it compares to traditional command-and-
control regulation. Next I will provide a summary of how existing cap-and-trade
programs have been designed and implemented in the United States and abroad. I have
provided background materials I believe will be helpful to you in considering these issues
as exhibits to my testimony.

I THE WORLD RESOURCE INSTITUTE

The World Resources Institute is a non-profit environmental think tank based in
Washington, D.C. that provides analysis and builds practical solutions to the world’s
most pressing environmental and development challenges. We work in partnership with
scientists, business, governments, and non-governmental organizations in more than
seventy countries to provide information, tools and analysis to address problems like

climate change. My work has focused on the development of climate change and energy
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policies at the state and regional levels in North America, especially the design and
implementation of cap-and-trade programs to reduce greenhouse gas emissions.
IL CAP AND TRADE: WHAT, HOW, AND WHY

Over the past several decades, cap and trade has emerged as a preferred policy
tool for reducing pollution because it provides environmental certainty through a cap on
overall emissions while also offering emissions sources flexibility to seek out the most
cost-effective reductions. Cap and trade begins with an emissions cap covering a
specified set of emissions sources. The government then issues an emissions
allowance—a kind of revocable permit to emit—for each ton of emissions permitted
under the cap. Emissions allowances can be distributed in a number of ways in the cap-
and-trade system. Sources are subject to two fairly simple general obligations: (1) they
must measure, monitor, verify and report emissions to the administrator of the program;
and (2) at the end of each compliance period they must surrender allowances equal to
their total emissions during the compliance period.

Because the allowances are tradable, only those sources with the lowest cost
emissions reductions will reduce their emissions and sell excess allowances to other
emissions sources for whom it is less expensive to buy allowances rather than reduce
emissions. Overall emissions reductions occur because the emissions cap covers all
sources. The location of reductions, however, is determined by the emissions trading
market according to where the reductions are least expensive.

Attached as NMED-Litz Exhibit 1 to this testimony is a summary of cap-and-
trade principles entitled “Cap and Trade 101” produced by the Center for American

Progress that provides a step-by-step description of how cap and trade works.

LITZ TESTIMONY PAGE 2
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III. CAP AND TRADE VERSUS COMMAND AND CONTROL

Cap-and-trade programs have several advantages over more traditional
“command-and-control” regulatory programs. Command-and-control  programs
generally require all emissions sources within specified categories to meet specific
emissions limitations or to install specific emissions abatement technology. For example,
the federal New Source Performance Standards applicable to new and substantially
modified steam electric generating units require that such units not emit more than 1.2
pounds of sulfur dioxide per million British thermal units of heat input (lbs/MMBtu). 40
CFR Part 60, Subpart Da. This standard applies to every unit and not just those units for
which pollution control is the most cost-effective. While cost is often a consideration in
establishing such command-and-control requirements, regulatory requirements that apply
across all similar sources do not have the inherent flexibility of cap and trade, which
allows the sources for whom reductions are least expensive to reduce more than sources
for whom reductions are more expensive. Attached as NMED-Litz Exhibit 2 to my
testimony is a report by Dr. Denny Ellerman of the Massachusetts Institute of
Technology (MIT) entitled “Emissions Trading in the United States: Experience, Lessons
and Considerations for Greenhouse Gases”. Table 1 from the Ellerman paper is

reproduced below to show the programs examined in the paper.

LITZ TESTIMONY PAGE 3
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Summary of F Emissions Trading Programs [
Program Agency Type Emissi $ Scope Yaar
EPA Emissions U.S. EPA Reduction Credit, Various Stationery (VE-X 1979-Present
Trading Program Averaging
Lead-in-Gasoline U.S, EPA Averaging Lead Gasoline u.s. 1982-87
Acid Rain Trading U.S, EPA Cap-and-Trade, S0, Electricity U.S. 1995Present
Reduction Credit Generation
RECLAIM South Coast Air Cap-and-Trade NOy, S0; Stationary Los Angelea 1994-Present
Quality Management Basin
District
Averaging, Banking, U.S. EPA Averaging Various Mobile U.8. 1991 -Present
and Trading (ABT)
Northeast NOx U.S. EPA, Cap-and-Trade NOx Stationary  Northeastern  1999-Present
Budget Trading 12 states, and D.C. Uu.s.

IV. EXISTING CAP-AND-TRADE PROGRAMS
We know that cap and trade can be a cost-effective and environmentally sound
approach to reducing emissions because the approach has been successful in a number of
existing contexts. The following is a list o.f existing programs:
e The Acid Rain Emissions Trading Program in the United States;
e The NOx Budget and NOx SIP Call cap-and-trade programs in the eastern United
States;
e The Regional Greenhouse Gas Initiative (RGGI) in the Northeast United States;
and
e The European Emissions Trading System (EU ETS) in the member states of the
European Union.
The Ellerman paper referenced above analyzes the results of the U.S. Acid Rain
cap-and-trade program and the NOx Budget and NOx SIP Call programs. I have also

attached as NMED-Litz Exhibit 3 an evaluation of the RGGI program after its first year
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in operation. Finally, NMED-Litz Exhibit 4 contains a second Ellerman paper evaluating
the experience with the EU ETS.
V. PROPOSED REGIONAL PROGRAMS IN THE UNITED STATES

In addition to the programs listed above and evaluated in the papers attached as
exhibits to my testimony, two additional regional greenhouse gas emissions trading
programs are in the development phase in North America, as depicted in the figure

below.

[ Regional Greenhouse Gas Initiative (RGGI)
I Midwest Accord
B Woestern Climate Initiative {WCI)

Both the Western Climate Initiative and the Midwestern Greenhouse Gas Reduction
Accord seek to achieve emissions reductions using cap and trade. The table attached as
NMED-Litz Exhibit 5 to my testimony compares the features of the three regional trading

programs.

LITZ TESTIMONY PAGE S
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Capand Irade 101

What is Cap and Trade?

The goal: To steadily reduce carbon dioxide and other greenhouse gas emissions economy-wide
in a cost-effective manner.

The cap: Each large-scale emitter, or company, will have a limit on the amount of green-
house gas that it can emit. The firm must have an “emissions permit” for every ton of carbon
dioxide it releases into the atmosphere. These permits set an enforceable limit, or cap, on the
amount of greenhouse gas pollution that the company is allowed to emit. Over time, the limits
become stricter, allowing less and less pollution, until the ultimate reduction goal is met. This
is similar to the cap and trade program enacted by the Clean Air Act of 1990, which reduced
the sulfur emissions that cause acid rain, and it met the goals at a much lower cost than indus-
try or government predicted.

The trade: It will be relatively cheaper or easier for some companies to reduce their emissions
below their required limit than others. These more efficient companies, who emit less than their
allowance, can sell their extra permits to companies that are not able to make reductions as easily.
"This creates a system that guarantees a set level of overall reductions, while rewarding the most ef-
ficient companies and ensuring that the cap can be met at the lowest possible cost to the economy.

The profits: If the federal government auctions the emissions permits to the companies re-
quired to reduce their emissions, it would create a large and dependable revenue stream. These
financial resources could be used to achieve critical public policy objectives related to climate
change mitigation and economic development. The federal government can also choose to
“grandfather” allowances to the polluting firms by handing them out free based on historic or
projected emissions. This would give the most benefits to those companies with higher baseline
emissions that have historically done the least to reduce their pollution.

What Would a Successful Cap-and-Trade Program Look Like?

The goal: To limit the rise in global temperature to approximately 2.0 degrees Celsius (3.6 de-
grees Fahrenheit) above pre-industrial levels by 2050 by reducing carbon dioxide and other emis-
sions from companies as part of a larger plan for curbing global warming,

The cap: To achieve this goal, the U.S. government should steadily tighten the cap until emis-
sions are reduced to 80 percent below 1990 levels by 2050. Businesses would have to obtain

NMED-LITZ
EXHIBIT 1
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permits entitling them to emit a certain
quantity of carbon dioxide or its equivalent
in other greenhouse gases. All permits would
be auctioned off by the government. Emis-
sions permits in the near term would likely fall
in the range of $10 to $15 per metric ton of
carbon dioxide or its equivalent.

The trade: Companies unable to meet their
emissions quotas could purchase allowances
from other companies that have acquired
more permits than they need to account for
their emissions. The cost of buying and sell-
ing these credits would be determined by the
marketplace, which over time would reduce
the cost of trading the credits as trading be-
comes more widespread and efficient.

The profits: Initial estimates by the Congres-
sional Budget Office project that an economy-
wide cap-and-trade program would generate
at least $50 billion per year, but could reach
up to $300 billion. Approximately 10 percent

JANUARY 2008

of this revenue should be allocated to help
offset costs to businesses and shareholders of
affected industries. Of the remaining revenue,
approximately half should be devoted to help
offset any energy price increases for low- and
middle-income Americans that may occur as
a result of the transition to more efficient en-
ergy sources. The other half of the remaining
revenue should be used to invest in renewable
energy, efficiency, low-carbon transportation
technologies, green-collar job training, and
the transition to a low-carbon economy. Some
resources should also be invested in the energy,
environment, and infrastructure sectors in
developing nations to alleviate energy poverty
with low-carbon energy systems and help
these nations adapt to the inevitable effects of
global warming. Revenues from the permit
auction would essentially be “recycled” back
into the economy to facilitate the transition to
an efficient, low-carbon energy economy and
ensure that consumers are not unduly bur-
dened by potentially higher energy costs.
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oreword Ciicen Claudasen. President, Pew Center on Global Climate Change
In recent years, emissions trading has become an important element of programs to control air pollution.
Experience indicates that an emissions trading program, if designed and implemented effectively, can achieve
environmental goals faster and at lower costs than traditional command-and-control alternatives. Under such
a program, emissions are capped but sources have the flexibility to find and apply the lowest-cost methods for
reducing pollution. A cap-and-trade program is especially attractive for controlling global pollutants such as
greenhouse gases because their warming effects are the same regardless of where they are emitted, the costs

of reducing emissions vary widely by source, and the cap ensures that the environmental goal is attained.

Report authors Denny Ellerman and Paul Joskow of the Massachusetts Institute of Technology and
David Harrison of National Economic Research Associates, Inc. review six diverse U.S. emissions trading
programs, drawing general lessons for future applications and discussing considerations for controlling
greenhouse gas emissions. The authors derive five key lessons from this experience. First, emissions trading
has been successful in its major objective of lowering the cost of meeting emission reduction goals. Second,
the use of emissions trading has enhanced—not compromised—the achievement of environmental goals.
Third, emissions trading has worked best when the allowances or credits being traded are clearly defined and
tradable without case-by-case certification. Fourth, banking has played an important role in improving the
economic and environmental performance of emissions trading programs. Finally, while the initial allocation
of allowances in cap-and-trade programs is important from a distributional perspective, the method of

allocation generally does not impair the program'’s potential cost savings or environmental performance.

With growing Congressional interest in programs to address climate change—including the recent
introduction of economy-wide cap-and-trade legislation controlling greenhouse gas emissions—the application of
lessons learned from previous emissions trading programs is timely. [n addition to this review, the Pew Center
is simultaneously releasing a complementary report, Designing a Mandatory Greenhouse Gas Reduction

Program for the U.S., which examines additional options for designing a domestic climate change program.

The authors and the Pew Center are grateful to Dallas Burtraw and Tom Tietenberg for reviewing a previous
draft of this report. The authors also wish to acknowledge Henry Jacoby, Juan-Pablo Montero, Daniel Radov, and
Eric Haxthausen for their contributions to various parts of the report, and James Patchett and Warren Herold for

their research assistance.
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Xecutive summary
Emissions trading has emerged over the last two decades as a popular policy tool for controlling air
pollution. Indeed, most major air quality improvement initiatives in the United States now include emissions
trading as a component of emissions control programs. The primary attraction of emissions trading is that a
properly designed program provides a framework to meet emissions reduction goals at the lowest possible cost.
It does so by giving emissions sources the flexibility to find and apply the lowest-cost methods for reducing pollu-
tion. Emission sources with low-cost compliance options have an incentive to reduce emissions more than they
would under command-and-control regulation. By trading emission credits and allowances to high-cost compliance
sources, which can then reduce emissions less, cost-effective emission reductions are achieved by both parties.
When inter-temporal trading is allowed, sources can also reduce emissions early, accumulating credits or
allowances that can be used for comptiance in future periods if this reduces cumulative compliance costs.
Accordingly, cap-and-trade programs achieve the greatest cost savings when the costs of controlling emissions
vary widely across sources or over time. In practice, well-designed emissions trading programs also have achieved

environmental goals more quickly and with greater confidence than more costly command-and-control alternatives.

Emissions trading has achieved prominence beyond the United States largely in the context of
discussions regarding implementation of the Kyoto Protocol, a proposed international agreement to control
emissions of carbon dioxide (CO,) and other greenhouse gases. The Kyoto Protocol provides for the use of
various emissions trading mechanisms at the international level. Some countries already are developing
emissions trading programs while the process of ratifying the Protocol moves forward. Both the United
Kingdom and Denmark have instituted greenhouse gas (GHG) emissions trading programs, and, in
December 2002, the European environment ministers agreed on the ground rules for a European Union
trading program that would begin in 2005 for large sources of CO, emissions (and later for other GHG
emissions). Indeed, proposals to control GHG emissions in the United States also include the use of

emissions trading.

The theoretical virtues of emissions trading have been recognized for many decades—the basic elements
were outlined in Coase (1960) and elaborated in Dales (1968)—but actual emissions trading programs have been

brought from the textbook to the policy arena mostly in the last decade. It is important to recognize, however,
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that while properly designed emissions trading programs can reduce the cost of meeting environmental goals,
experience does not indicate that significant emissions reductions can be obtained without costs. Emissions
trading can be an effective mechanism for controlling emissions by providing sources with the flexibility to select
the lowest-cost opportunities for abatement, but it does not make costs disappear. Moreover, emissions trading
programs must be designed properly in order to realize their potential cost-reduction and environmental compliance

goals. As with any emissions control program, poor design is likely to lead to disappointing results,

Experience with emissions trading, including both the design and operation of trading programs, provides
a number of general lessons for future applications. This report reviews the experience with six emissions trading

programs with which one or more of the authors have considerable experience:

* The early Environmental Protection Agency (EPA) Emissions Trading programs that began in

the late 1970s;
® The Lead Trading program for gasoline that was implemented in the 1980s;

e The Acid Rain program for electric industry sulfur dioxide (SO;) emissions and the Los Angeles
air basin (RECLAIM) programs for both nitrogen oxides (NOy) and SO, emissions, all of which

went into operation in the mid-1990s;

* The federal mobile source averaging, banking, and trading (ABT) programs that began in the early

1990s; and
* The Northeast NOy Budget trading program, which began operations in the late 1990s.

Based on this experience, this report identifies and discusses five general lessons concerning the
design and implementation of emissions trading programs, and two considerations of particular relevance for

GHG applications.

General Lessons from Experience with Emissions Trading

Emissions trading has been successful in its major objective of lowering
the cost of meeting emission reduction goals. Experience shows that properly designed
emissions trading programs can reduce compliance costs significantly compared to command-and-control
alternatives. While it is impossible to provide precise measures of cost savings compared to hypothetical control
approaches that might have been applied, the available evidence suggests that the increased compliance

flexibility of emissions trading yields costs savings of as much as 50 percent.

[Emissions trading|in the u.s.




The use of emissionas trading has enhanced—not compromised—the
achievement of environmental goals. While some skeptics have suggested that emissions
trading is a way of evading environmental requirements, experience to date with well-designed trading

programs indicates that emissions trading helps achieve environmental goals in several ways.

For one thing, the achievement of required emission reductions has been accelerated when emission
reduction requirements are phased-in and firms are able to bank emissions reduction credits. The Lead
Trading program for gasoline, the Acid Rain program for the electric industry, the federal mobile source ABT
programs, and the Northeast NOy Budget programs each achieved environmentai goals more quickly through
these program design features. Moreover, giving firms with high abatement costs the flexibility to meet their
compliance obligations by buying emissions allowances eliminates the rationale underlying requests for special
exemptions from emissions regulations based on “hardship” and “high cost.” The reduction of compliance
costs has also led to instances of tighter emissions targets, in keeping with efforts to balance the costs
and benefits of emissions reductions. Finally, properly designed emissions trading programs appear to

provide other efficiency gains, such as greater incentives for innovation and improved emissions monitoring.

Emissions trading has worked best when allowances or credits being
traded are clearly defined and tradable without case-by-case pre-certification.
Several different types of emissions trading mechanisms have been implemented. Their performance has
varied widely, and these variations illuminate the key features of emissions trading programs that are most

likely to lead to significant cost savings while maintaining (or exceeding) environmental goals.

The term “emissions trading” is used, often very loosely, to refer to three different types of trading
programs: (1) reduction credit trading, in which credits for emission reductions must be pre-certified relative
to an emission standard before they can be traded; (2) emission rate averaging, in which credits and debits are
certified automatically according to a set average emission rate; and (3) cap-and-trade programs, in which an
overall cap is set, allowances (i.e., rights to emit a unit) equal to the cap are distributed, and sources subject

to the cap are required to surrender an allowance for every unit (e.g., ton) they emit.

The turnaround in perception of emissions trading over the last decade—from a reputation as a
theoretically attractive but largely impractical approach to its acceptance as a practical framework for meeting
air quality goals in a cost-effective manner—largely reflects the increased use of averaging and cap-and-trade
type programs. The performance of the early EPA reduction credit programs was very poor and gave “emissions

trading” a bad name. These early EPA programs emphasized case-by-case pre-certification of emission reductions
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and were characterized by burdensome and time-consuming administrative approval processes that made trading
difficult. The averaging and cap-and-trade programs have been much more successful. While the use of cap-
and-trade or averaging does not guarantee success, and the problems with the reduction credit-based approach
can be reduced by good design, avoiding high transaction costs associated with trade-by-trade administrative
certification is critical to the success of an emissions trading program. The success of any emissions trading
program also requires several additional elements: emissions levels must be readily measured, legal emissions

rates or caps must be clearly specified, and compliance must be verified and enforced aggressively.

Banking has played an important role in improving the economic and
environmental performance of emisaions trading programa. Early advocates of
emissions trading tended to emphasize gains from trading among participants (i.e., low-cost compliance
sources selling credits and allowances to high-cost compliqnce sources) in the same time period. The
experience with the programs reviewed here indicates that inter-temporal trading also has been important.
The form that inter-temporal trading most often takes is credit or allowance banking, i.e., reducing emissions
early and accumulating credits or allowances that can be used for compliance in future periods. Banking
improves environmental performance and reduces cumulative compliance costs. Moreover, it has been
particularly important in providing flexibility to deal with many uncertainties associated with an emissions
trading market—production levels, compliance costs, and the many other factors that influence demand for
credits or allowances. Indeed, the one major program without a substantial banking provision, the Los Angeles

RECLAIM program, appears to have suffered because of its absence.

The initial allocation of allowances in cap-and-trade programas has shown
that equiry and political concerns can be addressed without impairing the coat
savings from trading or the environmental performance of these programa.
Because emissions allowances in cap-and-trade programs are valuable, their allocation has been perhaps
the single most contentious issue in establishing the existing cap-and-trade programs. However, the ability
to alloéate this valuable commodity and thereby account for the economic impacts of new regulatory
requirements has been an important means of attaining political support for more stringent emissions caps.
Moreover, despite all the jockeying for allowance allotments through the political process, the allocations
of allowances to firms in the major programs have not compromised environmental goals or cost savings.
The three cap-and-trade programs that have been observed so far all have relied upon “grandfathering,”

i.e., distributing allowances without charge to sources based upon historical emissions information, which generally
does not affect firms’ choices regarding cost-effective emission reductions and thus the overall cost savings

from emissions trading. There are other methods of allocating initial allowances~-such as auctioning by the
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government and distributing on the basis of future information—that can affect cost savings and other overall
impacts; but the major effects of the initial allocation are to distribute valuable assets in some manner and to

provide effective compensation for the financial impacts of capping emissions on participating sources.

Considerations for Greenhouse Gas Control Programs

Emissions trading seems especially well-suited to be part of a program
ro control greenhouse gas eniissions. The emissions trading programs reviewed for this report
generally have spatial or temporal limitations because sources of the pollutants included in these programs--such
as lead, SO;, and NOx—may have different environmental impacts depending on the sources' locations (e.g.,
upwind or downwind from population centers) and the time of the emissions (e.g., summer or winter). The
concerns of trading programs associated with climate change are different because greenhouse gases are both uni-
formly mixed in the earth’s atmosphere and long-lived. The effects of GHG emissions thus are the same regardless
of where the source is located and when the emissions occur (within a broad time band). This means that emis-
sions trading can be global in scope as well as inter-temporal, creating an opportunity for the banking of emission

credits, which allows emissions to vary from year to year as long as an aggregate inter-temporal cap is achieved.

Emissions trading is also well suited for GHG emissions control because the costs of reducing
emissions vary widely between individual greenhouse gases, sectors, and countries, and thus there are large
potential gains from trade. While other market-based approaches, such as emissions taxes, also would provide
for these cost savings, the cap-and-trade version of emissions trading has the further advantage of providing
greater certainty that an emission target will be met. Moreover, GHG emissions generally can be measured
using relatively inexpensive methods (e.g., fuel consumption and emission factors), rather than the expensive

continuous emissions monitoring required for some existing trading programs.

Furthermore, emissions trading provides important incentives for low-cost compliance sources initially
outside the program to find ways to participate, and thereby further reduce costs. This opt-in feature is useful
because an environmentally and cost-effective solution for reducing concentrations of greenhouse gases should
be comprehensive and global, whereas initial controls on GHG emissions will—for political reasons—Iikely be
limited, if not to certain sectors and greenhouse gases, then almost certainly to a restricted number of countries.
Therefore, an important criterion for initial measures is that they be able to induce participation by sources
not yet controlled. The markets created by cap-and-trade programs provide incentives for sources outside the
trading program to enter if they can provide reductions more cheaply than the market prices—a common
feature of any market. Although, as discussed below, the voluntary nature of these incentives can create some

problems, the ability to induce further participation is an important reason to include a market-based approach

Vil
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initially. Indeed, it is hard to imagine how command-and-control regulations or emissions taxes could provide

similar incentives to non-participants to adopt new measures to reduce greenhouse gas emissions.

Opt-in or volunrary features have a strategic role that is likely to warrant
their inclusion despite the potential problems associated with them. Experience
with allowing sources not covered by mandatory emissions trading programs to “opt-in,” i.e., to voluntarily
assume emissions control obligations and to participate in the emissions market, has revealed a trade-off.
Setting clear baselines for opting-in lowers transactions costs and thus encourages participation; but some of this
participation consists of credits for calculated “reductions” that are unrelated to the trading program and
actually lead to increased emissions. For example, in the Acid Rain Program, evidence indicates that many of
the voluntary participants received credits for having emissions below the pre-specified baseline even though
they took no abatement actions. The simple emissions baseline had been set higher than these facilities’ actual

emissions, so at least some of the credits they received did not represent real emissions reductions.

This experience suggests that the decision whether or not to include opt-in provisions should be
determined by weighing the cost-saving benefits against the emissions-increasing potential. For greenhouse
gases, the potential cost-savings benefits of including a voluntary element in the mandatory program are
large because initial efforts are not likely to be comprehensive and global, as they must be eventually to
achieve their environmental goals and be cost-effective. Opt-in provisions also have value in improving
measurement and monitoring techniques, in familiarizing participants with the requirements of emissions
trading, and more generally with inducing participation of sources outside the trading program that can
offer cheaper abatement. As a result, allowing participants outside the mandatory GHG emissions control
program to opt-in has a strategic value that has not been prominent in other opt-in programs. Indeed, it
should be possible to tearn from existing experience with opt-in programs how to reduce adverse effects

while achieving cost-savings.

Viewed from a broad historical perspective, emissions trading has come a long way since the first
theoretical insights forty years ago and the first tentative application almost a quarter of a century ago.
Although still not the dominant form of controlling pollution in the United States or elsewhere, emissions
trading is being included in an increasing number of programs and proposals throughout the world, and

its role seems likely to expand in the future.
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Emissions trading is one of several market-based approaches that
theoretically should improve the performance of requlatory regimes designed
to improve air quality by giving sources the flexibility to achieve emissions
constraints more cheaply than command-and-control alternatives. (Terms in bold
are defined in the Glossary at the end of the report.) The other major approach to internalizing pollution
externalities efficiently is to apply emissions fees (or “environmental taxes”), in which sources must pay a
fee to the government for each unit of emissions they produce to reflect the emissions’ social costs. There
are obvious differences between these two types—emissions trading typically sets the emission target and
leaves the market price of emission rights or credits to vary, while emissions taxes set prices and allow
realized emissions to vary. Yet both approaches give firms the flexibility needed to achieve environmental

goals in the most cost-effective manner.

The first full treatment of the emissions trading approach was in a small volume by John Dales
published in 1968, although the basic concept can be traced to an article in 1960 by Ronald Coase. Over
the last two decades, regulators have developed specific emissions trading programs that allow us to assess
the performance of different program designs and draw lessons for the application of emissions trading to

additional environmental problems, including the control of greenhouse gases.

A. Overview of the Concept of Emissions Trading

The basic rationale for emissions trading is straightforward. By giving firms
the flexibility to reallocate (trade) emissions credits or allowances among themselves, trading can reduce

the compliance costs of achieving the emissions target.

A simple numerical example illustrates how emissions trading can reduce control costs relative to
a traditional approach that is based upon setting uniform emissions standards (i.e., traditional command-and-
control). Figure 1 iliustrates a typical situation that could face facilities complying with a single uniform

emission standard. In reducing emissions to meet the standard, Facility 1 incurs a cost of $500 for a ton

|[Emissions trading]in the U.S.




2

of emissions reduced, while Facility 2 spends $3,000 for a ton reduced. These two facilities might be
different plants within the same company, plants owned by different companies in the same sector, or
plants in completely different sectors. The particular emissions standards that are compared to the trading

approach might be based upon a common regulatory standard or on completely separate regulations.

Figure 1
Marginal Costs | of Meeting a Hypothetical Standard at Two Plants
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Clearly, the same overall reduction in emissions could be achieved at lower compliance costs by
tightening controls at Plant | and relaxing them at Plant II. Initially, loosening controls at Plant [l by one
ton saves $3,000, whereas tightening controls by one ton at Plant | would raise costs by only $500, for a
net savings in compliance costs of $2,500 per ton to achieve the same level of emissions. One way to
achieve the cost savings would be to set different standards for the two sources, but such adjustments
would be controversial (particularly if the facilities were competitors). Moreover, setting facility-specific
standards would require that the government develop enormous amounts of facility-specific information to
determine the cost-minimizing emissions reduction levels. These decisions are best left to the firms that
operate these facilities, since they presumably have the best information about the costs of control alter-

natives and can use that information most effectively.

Emissions trading provides a means of achieving these cost savings without the need for regulators

to collect such detailed compliance cost information for different sources. The two sources, knowing their
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own individual compliance costs, could trade emissions credits or allowances among themselves at the
market price. Each source would compare its own emissions control costs with the market price and
determine whether it is profitable to control more and sell allowances to others or to control less and buy
allowances to cover the additional emissions. The trading mechanism allocates emissions reductions
among sources in the most cost-effective manner, relying on individual information and self-interest—

rather than administrative regulation—to determine compliance decisions by each individual source.

Suppose in the previous numerical example that the market price of an emissions credit or
allowance was $2,000 per ton, and that the two facilities were initially allocated allowances consistent
with the individual emissions levels required under the emissions standard. Figure 2 shows how each of
the sources would gain from the market. Plant | (low-cost seller) gains by reducing its emissions further than
the standard requires and selling the allowance it no longer needs to Plant II; it receives $2,000 for the
allowance but pays only $500 to achieve the reduction, for a net gain of $1,500. On the other side of the
transaction, Plant I (high-cost buyer) is able to buy the allowance for $2,000 and reduce its compliance
costs by $3,000, for a net savings of $1,000. Thus the total savings in compliance costs of $2,500 per

ton is split between the buyer and the seller, with both gaining from trading.

Figure 2

Gains to Plants| from the Trade of a Single Emissions Allowance
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This simple example illustrates both how emissions trading operates—through exchanges between
buyers and sellers of the right to emit a ton—and the major cost-savings achieved. Although many details

must be specified, the basic concept is the one illustrated in these two graphs.!

B. Three Basic Types of Emissions Trading Programs

Three broad types of emissions trading programas have emerged:
reduction credit, averaging, and cap-and-trade programa. Although all share

the feature of tradability, the three differ in important respects

Reduction credit programs provide tradable credits to facilities that reduce emissions more than
required by some pre-existing regulation (or other baseline) and allow those credits to be counted towards
compliance by other facilities that would face high costs or other difficulties in meeting the regulatory require-
ments. (These programs sometimes are referred to simply as “credit-based.”) Reduction credits are created

through an administrative process in which the credits must be pre-certified before they can be traded.

Averaging programs aiso involve the offsetting of emissions from higher-emitting sources with lower
emissions from other sources, so that the average emission rate achieves a predetermined level.? Like
reduction credit programs, averaging programs provide flexibility to individual sources to meet emissions
constraints by alfowing differences from source-specific standards to be traded between sources. The primary
difference between averaging and reduction credit programs is that reduction credits are created (or “certified”)

through an administrative process, whereas the certification is automatic in averaging programs.

Cap-and-trade programs operate on somewhat different principles. Under a cap-and-trade program,
an aggregate cap on emissions is set that defines the total number of emissions “allowances,” each of which
provides its holder with the right to emit a unit (typically a ton) of emissions. The permits are initially allocated
in some way, typically among existing sources. Each source covered by the program must hold permits to
cover its emissions, with sources free to buy and sell permits from each other. In contrast to reduction credit
programs—but similar to averaging programs—cap-and-trade programs do not require pre-certification of
allowances; the allowances are certified when they are distributed initially. Also, cap-and-trade programs limit

total emissions, a contrast to reduction credit and averaging programs that are not designed to cap emissions.

A trading program might include more than one type of trading mechanism. As discussed below, both
the Acid Rain trading program and RECLAIM include reduction credit supplements to the basic cap-and-trade

program. In addition, a cap-and-trade program might provide for early reduction credits, which allow firms to
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get credits for voluntarily reducing emissions prior to the introduction of a cap-and-trade program. The credits

allocated can be used to meet requirements once the cap-and-trade program goes into force.

All three types of emissions trading rely on certain factors that constitute preconditions for a
successful program. First and most importantly, all three forms assume that an emissions control require-
ment has been put in place that requires emissions to be reduced to levels below what they otherwise
would be. For credit and averaging programs, the requirement will typically be a source-specific standard
(e.g., a maximum emissions rate). In a cap-and-trade program the requirement will take the form of an
aggregate cap on emissions combined with the provision that each source surrender allowances equal to
its emissions. Second, the cost savings achieved by all three forms of trading depend upon variability in
the costs of reducing emissions among emissions sources. Differences in emission control costs across
emissions sources create the opportunity to reduce costs through trading. Finally, in all three types of
trading programs, the requirements must be both enforceable and enforced. A corollary to this precondi-
tion is that there must be accurate measurement of actual emissions or emissions rates—otherwise it
would be impossible to enforce the requirements because it would be impossible to determine whether

sources were in compliance.

C. Other Features of Emissions Trading Programs

There are many features that muast be specified in an emissions trading
program, some of which do not apply to all of the three basic emissions trading
types. The following is a list (derived from Harrison 1999a) that categorizes the major features of

emissions trading programs into two major categories: design issues and implementation issues.

Design Issues. These include the decisions that arise as the program is designed and turned into a specific

regulatory program.

Allocation of initial allowances. This issue is only relevant in cap-and-trade programs. Some method
is required to distribute the initial allowances. Basic methods include various formulas to distribute initial
allowances to participants on the basis of historical information (“grandfathering”) or on the basis of updated

information (“updating”) as well as auctioning of the initial allowances.

Geographic or temporal flexibility or restrictions. This includes the possibility of restricting trades
among different parts of the geographic range of the program (Tietenberg 1995). It also includes the

possibility of banking (i.e., reducing emissions more than required in a given year and “banking” the
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surplus for future internal use or sale) or borrowing (i.e., reducing less than required in a given year and

thus “borrowing,” with the borrowed amount made up by reducing more than required in subsequent years).

Emission sources that are required or allowed to participate. This includes specification of the
universe of sources that must participate in the trading program. It also includes the possibility of allowing

additional sources to opt-in to the program.

Institutions established to facilitate trading. This includes the possibility of encouraging third
parties (e.g., brokers) to participate in trading as well as the possibility of setting up an ongoing auction

or other institutions to increase liquidity and establish market prices.
Implementation Issues. A number of decisions come into play as the program is implemented.

Certification of permits. This decision applies to reduction credit programs, which require that

emission reductions be certified before they can be traded.

Monitoring and reporting of emissions. Methods must be designed to monitor and report emissions

from each participating source (Tietenberg 2002).

Determining compliance and enforcing the trading program. These decisions relate to the means of

determining whether sources are in compliance and enforcing the program if sources are out of compliance.

Maintaining and encouraging participation. This relates to decisions made to keep sources in the
program and encourage participation of sources whose participation is optional (e.g., those given the

opportunity to opt-in).
D. Objective and Organization of this Report

The principal objective of this paper is to draw upon the more than two
decades of experience with emissions trading in the United States ro provide
lessons for future applications, including for climate change. The paper focuses on
major U.S. domestic emissions trading programs—as they have actually been developed and implemented—
and thus does not consider either the issues of setting up international trading programs or the lessons
from nascent GHG emissions trading programs.® Because climate change is clearly a global issue, however,

it is important to consider international dimensions in the design of domestic programs.
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Table 1 summarizes the six major programs considered in this paper.* The six programs—which
represent the bulk of existing experience with emissions trading—include examples of all three basic types.
The U.S. EPA has administered most of the programs, aithough the programs include those administered
by states and local air quality agencies as well. The range of experiences represented in these programs,
which span about a quarter of a century, provide important insights into the factors that affect the economic

and environmental performance of emissions trading in practice.

Table 1

Summary of | Emissions Trading Programs

Program Agency Type Emissions Source Scope Year
EPA Emissions U.S. EPA Reduction Credit, Various Stationary u.s. 1979-Present
Trading Program Averaging
Lead-in-Gasoline U.S. EPA Averaging Lead Gasoline u.s. 1982-87
Acid Rain Trading U.S. EPA Cap-and-Trade, SO, Electricity u.s. 1995-Present
Reduction Credit Generation
RECLAIM South Coast Air Cap-and-Trade NOy, SO, Stationary Los Angeles 1994-Present
Quality Management Basin
District
